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TIME series of real consumption may be constructed'by deflation or
by revaluation. To measure real consumption by deflation, one divides
the value of consumption in current dollars by the value of an appro-
priately chosen price index. To measure real consumption by revalua-
tion, one collects time series of quantities consumed and evaluates the
quantities of each year by the prices of some arbitrarily chosen base
year.
In principle and subject to the appropriate choice of index number
formulae, deflation and revaluation ought to give identical measures of
real consumption, because quantity is equal to the ratio of value and
price for the aggregate of all goods, as well as for goods taken one at a
time. Suppose the year 0 is chosen as a base year in the double sense
that real consumption in the year 0 is set at 100 and that prices in the
year 0 are used as weights in the quantity index. In each year r, real
consumption assessed by revaluation is given by the quantity index
pj°q,t
Q0' ='' x100 (1)
whereis the price of the good I in the year t, q1' is the quantity
*Iappreciate the able assistance of Robert Lippens and Mrs. Wiktoria Kierzkowski in
collecting and processing the data. Malcolm Urquhart and Joel Diena of Statistics
Canada have read drafts of this essay and have made helpful suggestions. The project
was financed in part by the Canada Council and in part by Statistics Canada.586 Measurement and issues in Consumption Analysis
consumed of the good i in the year t and so on. Real consumption










Thetwo series are not the same in practice because the world does
not present us with neat time series of prices and quantities of n
distinct goods which together constitute the whole of real consumption.
In the course of this paper it will be shown that the rate of growth of
real consumption assessed by revaluation is typically less than the rate
of growth of real consumption assessed by deflation, and that the ratio
of the two series provides a measure—a crude one but the only such
measure we possess —ofthe rate of quality change implicit in the official
national accounts. The time series obtained from the revaluation of
quantity data also provides a link between growth rates of consumption
of particular goods and services and the growth rate of consumption
as a whole.
Deflation is preferred to revaluation for measuring real consumption
in the official national accounts in every country in the world. There
are cogent reasons for this preference, but there has to my knowledge
been no systematic analysis of the relative merits of the two series.
Nor has there been any attempt to measure real consumption by reval-
uation to compare the growth rates of the two series and draw out the
As is well known from the theory of index numbers, a base-weighted Laspeyres
quantity index may be a biased indicator of the extent to which people are becoming
better off in the course of time. The index is sufficient for the limited purpose of con-
trasting deflation and revaluation.
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Measuring Real Consumption from Quantity Data 587
extra information the second series provides about the process of
economic growth. That is the purpose of this paper.
I attempt to construct a time series of real consumption from
quantity data for Canada over the years 1935 to 1968. The paper be-
gins with a statement of the reasons why national accounting offices
choose to measure real consumption by deflation rather than by re-
valuation of quantity data. There follows a discussion of the kind of
information one might hope to obtain by measuring real consumption
by revaluation as well. There is a discussion of problems in collecting
and processing quantity data. Finally, there is a brief description of
the results.
THE ADVANTAGES OF DEFLATION
The advantages of deflation are these:
(i) The data on value and prices required for measuring real con-
sumption by deflation are more readily available than the quantity
data required for measuring real consumption by revaluation. Data
required for deflation are consumption in current dollars, which can
be got from financial statements of firms, and a sample of prices. We
need not have a complete enumeration of prices because competition
can be trusted to keep price differentials among firms within a narrow
range. By contrast, quantity data can only be obtained from a complete
enumeration of firms or from a very large and detailed sample of house-
holds. At present there are many items of consumption, includitig
books and furniture, for which we have no quantity data at all.
(ii) Deflation makes it possible to measure real consumption. without
having to account explicitly for the full diversity of goods and services
in the economy. In measuring real consumption by deflation, one
can get by with a price index of a few representative goods in each
category of expenditure, in the hope that prices of goods in the
index change at about the same rate as the average of prices of all
goods in the category. In measuring real consumption by revaluation
of quantity data, we must somehow come to grips with the fact that
there is an infinite variety of goods and services, and that no two goods
are really identical in every respect. Some goods, such as pounds of
flour bought at different times, are similar enough so that we are con-
tent to treat them as amounts of the same commodity. Other goods
are so nearly unique that we hesitate to combine them into quantities
presumed to persist in some homogeneous form for the whole duration
of the time series. Novelties, such as hulahoops, clackers, and yoyos,
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but to assume that prices of novelties rise at about the same rate as
prices of some other class of goods. One deflates values of novelties
by, for instance, the consumer price index to obtain a time series of
the real output of novelties, on the assumption that, whatever novel-
ties may be, the efficiency of labor and capital in producing them is
rising at about the same rate as the efficiency of labor and capital in
producing other things. Since one cannot construct a genuine time
series of the quantity of novelties, the validity of the assumption can-
not be checked, and we can never know whether the estimate of the
quantity of novelties is accurate or not. As an alternative, we could
derive a quantity series for novelties by assuming that consumption of
novelties increases at the same rate as consumption of some other
class of commodities. This assumption is probably less satisfactory
than the assumption that the relative price of novelties and some
other class of commodities has remained constant.
(iii) Devaluation entails an automatic correction for quality change.
Think of value, v, as being the product of price, p, quantity, q, and
quality, m. We would like a time series of real consumption to reflect
changes in quantity and quality but not price. We get this result if we
deflate value by a price index, as long as the price index represents the
value each year of a bundle of goods of a given quality and design;. the
price index would be a true reflection of p, and the deflated series would
be v/p =qm,which is exactly what we require. If consumers consider
one good suit to be the equivalent of two poor suits no matter how
many good suits and how many poor suits are put onto the market,
then the dollar value of expenditure on suits deflated by the price of
one kind of suit or by a price index with fixed weights is an ideal meas-
ure of real consumption of suits, while a quantity index of the number
of suits purchased would be inappropriate.2
These advantages of deflation over revaluation, the availability of
data, the ease of accounting for the diversity of goods and services, and
the automatic correction for quality change, provide some justification
for the preference for deflation in the official national accounts.
THE ADVANTAGES OF REVALUATION
It would be difficult to argue for the replacement of deflation by
revaluation as the principal method of measuring real consumption in
example shows that deflation may give us a correct measure of real consump-
tion inclusive of quality change, but it does not prove that quality change is always
accounted for correctly. In the course of this paper, we shall consider examples where
quality change is overlooked or is imputed erroneously.Measuring Real Consumption from Quantity Data 589
the national accounts, but I think a case can be made for measuring
real consumption both ways. A supplementary series constructed by
revaluation of quantity data can be useful in several respects:
(1) The principal reason for wanting a time series of real consumption
derived from quantity data is to connect our measure of aggregate con-
sumption with information about particular goods and services we
enjoy. One would like to think of national income statistics as con-
stituting the last chapter and summation of an imaginary statistical
abstract. Each preceding chapter shows change, improvement or
deterioration of some aspect of the economy —food, clothing, transport
and communication, health, education. The final chapter combines
changes in all aspects of the economy into one measure of the progress
of the economy as a whole. The accounts as they are now set up do
not serve that purpose because one cannot link time series of real
consumption to more detailed and specific information about the
economy. Measures of real consumption based directly on quantity
data forge the link automatically.
For example, the Canadian national accounts show that food con-
sumption per head has increased at a rate of 1.4 per cent per annum
between 1935 and 1968. Broadly speaking, Statistics Canada arrives
at that figure by dividing the value of retail sales of food by the food
component of the consumer price index. Let us consider this 1.4 per
cent and ask what information it contains about food consumption in
Canada. One might ask what the growth of 1.4 per cent in food con-
sumption implies about the Canadian diet. Can we infer from the 50
per cent increase in food consumption that Canadians are enjoying an
adequate or more than adequate diet, that diets in 1935 were on the
average inadequate, or that Canadians are eating more or better food
in 1968 than in 1935? Of course, one can only speak of averages in
this context because nothing in the national accounts indicates, or is
intended to indicate, whether consumption is evenly distributed; but
one might ask whether all Canadians would have adequate diets if
food consumption were evenly distributed. To all of these questions,
the answer is the same. We do not know and cannot find out, even by
examining the primary data that enter into the construction of the
national accounts.
Food consumption as measured in the national accounts may have
increased for a number of reasons: Canadians may be consuming more
food of all kinds, more bread, cheese, fish, milk, and so on. Canadians
may be switching from less nutritious to more nutritious food—from
bread to meat, fruit, and fresh vegetables. The increase in food con-590 Measurement and issues in Consumption Analysis
sumption may reflect a change in the seasonality of our eating habits;
we may be paying a premium for fresh fruits and vegetables out of
season. The quality of food may have improved. Bread may be richer
in vitamins, apples less likely to be rotten or wormy, flour less likely
to be dirty or to contain impurities. Increased food consumption has
many dimensions, but nothing in the national accounts as they are
now constructed permits us to apportion the total increase among the
contributing factors or even to say with confidence which factors are
accounted for and which are not. Worse still, the measured increase in
food consumption may reflect factors which are quite separate from
the amount and quality of the food' we eat. Part of the measured in-
crease in food consumption is factory preparation of TV dinners, cloth
for tea bags, tin for cans, ice for freezing, paper for packaging, or labor
cost of washing, peeling, grinding, or mashing food before it enters the
home. Factory preparation of food may improve its quality as food, or
it may be a convenience for housewives, in effect, a labor-saving de-
vice comparable to home freezers or automatic mixers. Food and
packaging are both goods, and increases in both have a place in the
national accounts, but one would like to know which is which. One
would like to know what proportion of the 1.4 per cent increase is
food and what proportion is paper and tin. On this matter, the accounts
are silent. The increase might be food, packaging, or any combination
of the two.
The argument for connecting aggregate consumption with the detail
of quantities consumed is reinforced by the recent revival of interest
in the welfare implications, of the national accounts. It is felt that
social indicators of justice, equality, education, health and other non-
economic aspects of well-being should be compiled and, if possible,
combined with economic statistics into aggregates which might signify
progress or retrogression. The measurement of real consumption from
quantity data fits particularly well with these developments, because
social indicators are themselves like quantity data in the sense that
they could serve as arguments in the utility function. Crime rates,
hours of leisure, proportions of eligible age groups attending school,
age-specific mortality rates, pollution indexes, or Gini ratios of the
income distribution can be arranged in time series and might be incor-
porated like ordinary quantity series into the body of the accounts if
appropriate prices could be found or imputed. These imputations can
be introduced more easily and naturally when real consumption is
initially developed from quantity data than when real consumption is
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A case can be made that the increase over time in urban site rents
should be counted as a cost of progress and should not be included in
consumption. To exclude site rents, one must limit consideration of
housing to the physical characteristics of the house and its grounds —
numberof rooms, floor space per room, area of the lot, facilities, and
so on—and ignore advantages of location. This correction comes auto-
matically when real consumption is measured by revaluing quantity
data.
(ii) An index of quality change in consumption goods can be obtained
as the ratio of real consumption assessed by deflation and real con-
sumption assessed by revaluation, because the former includes quality
change while the latter does not. This measure of implicit quality
change is a crude one, for the two time-series of real consumption may
diverge for a variety of reasons, not the least of which is that the index
number formula employed in measuring real consumption from quan-
tity data differs substantially from the formula employed in the con-
struction of the national accounts. Nevertheless, this measure of
quality change is the only such measure we possess, and it is possible
on occasion to bring general knowledge to bear on the question of
whether the rate of implicit quality change is reasonable or not. For
instance, it is shown below that of the 1.4 per cent annual increase in
real food consumption per head in the national accounts, only 0.6
per cent can be accounted for by the increase in quantity, leaving 0.8
per cent that must be explained by quality change. That seems to me
to be a very high rate of quality change in food and suggests that the
sources of quality change ought to be examined closely. The work of
Griliches and others on hedonic price indexes has tended to suggest
that quality change has been imperfectly removed from the price
indexes used in the national accounts so that the growth rate of real
income is underestimated. By contrast, the growth rate of our quality
series seems unreasonably large for sOme categories of expenditure,
suggesting that the overall bias in the growth rate of real consumption
may go in either direction.
It should be stressed that the measure of real consumption assessed
by deflation will only capture quality change if all quality change is
eliminated from the price index, and that complete elimination of
quality change from the price index may prove difficult or impossible.
There are situations where quality change cannot be measured at all
because similar items cannot be identified as different amounts of the
same stuff. One can say that a 1920 model automobile and a 1970
model automobile are both members of the genus "automobile," but592 Measurement and Issues in Consumption Analysis .:
aPierce Arrow of 1920 is better than a Volkswagen of 1970 in some
respects and worse in others. Even when quality change can be identi- :
fled,the spread between the prices of two qualities of goods may vary .. S
overtime because of relative scarcity or changes in tastes Suppose
that red salmon is preferred to white salmon for buffet lunches, but
that white salmon is preferred to red salmon in salmon sandwiches In
1935, red salmon was rare and costly relative to white salmon, and
statisticians considered red salmon to be the higher quality item In
the interval between 1935 and 1968, red salmon became more plenti-
ful, and by 1968 a great deal of red salmon was used in salmon sand-
wiches and white salmon was relatively expensive The statistician
who based his quality classification on the year 1935 would over-
estimate the improvement in welfare resulting from the increased
consumption of salmon, while the statistician who set his quality classi-
fication on the year 1968 would underestimate it The index number
problem in this example is not different from index number problems
that anse when time series of ordinary commodities are combined,
but problems of this sort might easily be overlooked in the procedures . ...
. .
forconstructing price indexes to deflate values in the national accounts
Deflation may also give nse to spunous quality change when the
pnce of a commodity varies from place to place or when part of the
price of a good is payment to avoid externalities which have emerged S
sincethe first year of the time senes An example of spunous quality
change is provided by the valuation of natural" foods in the national
accounts Today we pay a substantial premium for foods guaranteed
to have been grown on farms that use only natural fertilizer Perhaps
the ill effects of chemical fertilizers ought to be reflected somewhere
in the accounts, but there is surely something peculiar in the present
practice of implicitly counting that premium as extra food in a compan
son with an earlier year when natural fertilizers were used as a matter
of course A similar problem anses from the effect of urbanization on
the value of housing services The quantity of housing in the national
accounts is measured by deflating the value of rents paid or imputed
by a price index of rents, with farmhouses and city houses treated as
though they were separate commodities. Since rents are generally .
. S
higherin the cities than on the farms, the identical house is counted
as more house if it happens to be in the city than if it happens to be in .. :..
thecountry Consequently, an increase in the proportion of city houses
to farm houses causes the national accounts to show an increase in
housing services per head even if no one is better or more comfortably . •.:
housedthan he was before. :.
••... . SMeasuring Real Consumption from Quantity Data 593
(iii) All commodities, even those we call goods as opposed to ser-
vices, are really bundles of goods and services. A pound of cheese
purchased at the grocer's is more than just cheese; it is the convenience
and aesthetic appeal of the shop where it is sold, the length of time one
has to wait at the cash register, the delivery from the shop to the pur-
chaser's home, the extent to which it is processed, cooked, or cut to
save the purchaser time in preparation at home. These services, ancil-
lary to the purchase of a piece of cheese, are included in real consump-
tion measured by deflation but excluded from real consumption meas-
ured by revaluation, and any increase over time in services provided
per unit of goods is reflected as part of the growth rate of one series
but not the other. A strong case can be made that an increase in ser-
vices per unit of goods ought to be counted as part of economic growth,
but enough exceptions can be found to this general rule to justify the
creation of a supplementary series of goods exclusive of their service
component. A large part of the improvement in the service component
of goods consists either of a substitute for housework or of some
other labor-saving arrangement. Since housework is excluded from
the national income, substitutes for housework might be excluded as
well. Alternatively, if real income were to include an imputation for
leisure, it would be double counting to include labor-saving increases
in the service component of goods. Time series of quantities of goods
exclusive of their service components are what is required for linking
the data in the accounts with investigations of special aspects of wel-
fare such as diets or housing conditions.
(iv) Time series of quality might have some interesting uses in the
theory of demand. In every attempt to compute a set of demand elas-
ticities for all commodities simultaneously that has come to my atten-
tion, the authors have used real expenditures by commodity group in
the national accounts as if these series were quantity data. It may be
that the quality series implicit in each of the national accounts series
have more in common with one another than with the series of quanti-
ties to which they are attached. "Quality of food" and "quality of
clothing" may be more like one commodity in their response to changes
in income or to changes in prices of other goods than "quality of food"
is like "quantity of food" or "quality of clothing" is like "quantity
of clothing." I have not attempted to test this conjecture. In view of the
biases and approximations that enter into the construction of the two
series of real consumption, and of the fact that the quality series is
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A TIME-SERIES OF REAL-CONSUMPTION-BASED QUANTITY
0•
DATA:CANADA, 1937TO1968
Ihave assembled all the relevant quantity data I could find into a time . . . .
senesof real consumption by revaluing quantities at 1961 prices The
main results of this computation are presented in Table 1, which is a
.
. . -
comparisonof my estimates of the growth rates of real consumption
and its components with the estimates in the official national accounts
The aggregated commodities in Table 1 are food, alcohol, tobacco,
housing, automobile services, purchased transport, communication,
appliances, health services, and clothing Several hundred time series
of quantities from which the aggregates were denved are presented
in Table 2. The main results of the study are presented at the end of the
. ..;
. .
paperin a series of charts, one for each aggregate commodity and one
. ...,..
forreal consumption as a whole Each chart is a comparison of time
series of real consumption as assessed in the national accounts, of
real consumption as we have estimated it from quantity data, and of I.. .. *
.:.
:.- :.
implicitquality change defined as the ratio of the two series in every I
year. .. ,- -. ..-. .
Thetables are largely self explanatory, and the sources of data are
indicated in the notes In discussing this material, I will first consider
a number of empirical and conceptual problems that emerged in the
course of preparing the data, and will then comment briefly on some of i
..: .
theresults. •. ... . .
(i)Missing data The data are incomplete in two respects There are
whole categories of expenditures for which we have no quantity data
or so little that it is not worth attempting to construct a quantity index, :.. :1
andthere are some items missing from every category of expenditure —
Forthe categories ofrecreation' and "miscellaneous' where we
have virtually no quantity data at all, I have treated the time series of
real consumption in the national accounts as though they were quan- '.
.:.- -. .:
titydata, and have included these series with genuine time series of .. .; -. ....
quantitiesin computing the overall rate of real consumption as assessed
by revaluation For all other categories of expenditure, I have adopted
a procedure equivalent to assuming that the rate of growth of the - .1.-. .-
.
missingseries is equal to the rate of growth of the series included in . - . -
Table2. The procedure is to weight growth rates of the principal . -- -:-.
categoriesof real consumption not by the 1961 values derived from . ..
.
. .
theprices and quantities in Table 2, but by the corresponding values --. .:' .
inthe official national accounts. Consider, for instance, the growth rate L.- .-:-
offood consumption of 0.6 per cent in the far right-hand column of . . .






Values in Growth Values in Growth
Dollars per Rates Dollars per Rates
Head in 1961(Per Cent)
(1) (2)
Head in 1961(Per Cent)
(3) (4)
Food 266.37 1.4 266.37 0.6
Alcohol 51.49 3.8 51.49 3.2
Tobacco 40.79 2.9 40.79 2.9
Clothing 124.79 1.8 124.79 0.9
Housing




Health services 56.80 2.2 108.62 1.7
Purchased transport 34.27 2.6 34.27 0.1
Automobiles 126.38 4.6 126.38 3.6
Communication 20.67 4.2 20.67 3.1
Education 13.82 4.9 138.23 2.2
Recreation 63.44 3.5 63.44 3.5
Miscellaneous 222.56 3.5 207.30 3.1
Totalrealconsumption 1,377.34 2.8 1,538.31 1.8
A Comparison of Growth Rates of Consumption per Head:
Canada,1935-1968
NOTE : The values in column 1 and the growth rates in column 2 are from unpublished and
preliminary estimates by Statistics Canada of personal consumption expenditure. The categories
of expenditure are the same as those in the national accounts except that "housing" includes
"gross rent, fuel, and power" and "furniture, furnishings, and household equipment and operation,"
with the exception of appliances. The category of recreation in Table 1 Consists of the national ac-
counts categories of "recreation, entertainment, and education" less education, which is included
separately. Column 3 is the same as column 1, except for "health" and "education," which include
public current expenditure as estimated in Table 3; for "appliances," the value of which is taken
from National Accounts: income and Expenditure, 1965, Dominion Bureau of Statistics (DBS),
13-201, Table 47, item 23; and for "miscellaneous," which excludes some provincial sales tax,
originally put into the miscellaneous category because it could not be allocated among com-
modities. The growth rates in column 4 are from Table 2. The growth rates for consumption as a
whole in columns 2 and 4 are computed according to the formula:
V,
where
C is the growth rate of total real consumption;
i refers to a row in the table;
C1 is the growth rate in the ith row; and









































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Measuring Real Consumption from Quantity Data 615
Further Notes to Table 2
The numbers in parentheses are quantities per head which, for the want of data, are
interpolated or extrapolated from the rest of the series of which form a part.
Except where stated otherwise, prices are either from records of Statistics Canada or
are current prices deflated to 1961 by a component of the consumer price index. Publi-
.cations of Statistics Canada are identified by the letters DBS, standing for Dominion
Bureau of Statistics, which was the name of Statistics Canada when these publications
were released.
Food:Thequantity data are from FoodConsumption in Canada, DBS32-226. This
publication presents the data as pounds per head of domestic disappearance, and only
minor adjustments were necessary in transferring the data to Table 2. For the years
prior to 1955,eggswere converted from dozens to pounds at a rate of 1.53.Chickens
are converted from dressed to eviscerated weight at a rate of .76 and from eviscerated
to edible weights at a rate of .71; these conversions are made for other poultry at rates
of .85 and .79; and prices are adjusted accordingly. Though Table 2 contains data on
fresh, canned, frozen, and dried vegetables separately, all quantities are expressed in
"fresh equivalents," and all prices are "fresh equivalent" prices; that is, either prices of
fresh vegetables or prices of other forms of vegetables adjusted by the same factors
used to convert pounds of canned, frozen, or dried vegetables to a fresh equivalent basis.
Conversion factors between canned, dried, or frozen vegetables and fresh equivalents
are contained in FoodConsumption in Canada. Thesame principle is applied in con-
verting quantities of fruit to fresh equivalents and in converting quantities of dairy prod-
ucts into pounds of milk solids. Quantities of flour were evaluated at the price of bread
because most flour is consumed in that form. The apparent fall in the quantity of grapes
consumed between 1955 and 1958 is due to the fact that the early figures refer to the
fresh equivalent of grapes consumed in all forms—as fresh fruit, jams, preserves and
raisins—while the later figures refer only to fresh fruit, and grapes consumed as jams,
preserves, etc., are as "unspecified."
Alcohol, Tobacco, Soft Drinks, Clothing, Appliances: Quantities consumed of alcohol,
tobacco, soft drinks, and appliances are estimated as domestic disappearance, ship-
ments of domestic firms plus imports minus exports, and the sources of data are indi-
cated in Table 4. However, consumption of clothing is estimated from domestic ship-
ments alone because data on international trade in clothing are unavailable for the
years prior to the revision of the trade classification in 1961.
Prices of clothing and appliances are unit values of shipments. These are satisfactory
surrogates for retail prices if wholesale prices of imported and exported items are the
same as prices of items domestically produced, and if retail margins are the same for
imported items as for domestically produced items. If these conditions hold, it does not
matter that items are valued at whQlesale prices because growth rates of consumption in
each major category are aggregated by value shares of expenditure in constructing the
total growth rate of real consumption in Table I. Prices of alcohol, soft drinks and
tobacco were obtained from local distributors in Kingston.
Transport and Communication: Quantities of transport and communication in Table 2
are estimated from these sources: DBS publications 51-202, 52-210, 53-215, 53-D-20,
53-216, 53-219, 56-203 and 56-201. Data on passenger-miles ought to refer to miles
traveled by Canadians but they do not; they refer to passenger-miles supplied by
Canadian carriers. I have made rough guesses as to shares of the different means of
transport attributable to business and personal use. Urban transport includes buses,
trolley cars, streetcars, charter buses, and subways. Unfortunately there are no data
on number of fares prior to 1946; the numbers in the table were gotten by supposing
that total use of urban transport is proportional to nonagricultural employment (M.C.
Urquhart and K. Buckley, Historical Statistics of Canada, series C59 and C 66). The
estimate of the number of pieces of first-class mail is based on data supplied by the Post616 Measurementand Issues in Consumption Analysis
Office supplemented by data from Urquhart and Buckley, Historical Statistics of
Canada. There are no data on amounts of first-class mail in the first decade of our period
but estimates for the years 1900 to 1915 in Urquhart and Buckley suggest that we are
not too wide of the mark in guessing that the number of letters sent grew in proportion
to population.
Prices of purchased transport and communication are unit values, revenues divided
by quantities, in the year 1961. Use prices of automobiles are imputed by dividing the
estimate of total private expenditure on automobiles in the national accounts by the
number of automobiles in the year 1961. In this calculation motorcycles are counted as
sixths of automobiles.
Medicine: Numbers of physicians and dentists are from Urquhart and Buckley,
(B 108 and Bill) p. 44, supplemented for the years after 1960 with data from Earnings
of Pln'sjcians in Canada, Health Care Series #21 and #25, Department of Health and
Welfare, and Earnings of Dentists in Canada, Health Care Series #26, Department of
Health and Welfare. The number of graduate nurses in hospitals (DBS 83-2 12, Hospital
Statistics III, Hospital Personnel) is combined with the number of hospital beds (DBS
83-2 10) to serve as a surrogate for the remainder of medical expenditure. Consequently,
the imputed price of nurses is not the actual wage but a substantially higher figure, and
the value imputed to hospital beds is the total value of medical services over and above
the imputed value of doctors, dentists, and nurses in 1961. This measure of real con-
sumption in medicine shares with the measure in the national accounts the defect that
it is of inputs to medicine rather than outputs of health.
Education: The number of students are from Urquhart and Buckley, Section 5, with
additional information supplied by S. Zsygmond of the education division of DBS and
some interpolation to fill in gaps in the data. Estimates of cost are based on communi-
cations from Barry Lacombe of the Economic Council and David Dodge of the Ministry
of Finance, Ottawa.
Housing: The data on numbers of dwellings subdivided according to numbers of
rooms and on numbers of houses with running water, flush toilets and installed bath and
shower are from Household Facilities and Equipment, DBS 64-202 for the years from
1953 to the present. The earlier data are from the census: Census of Canada, 1931,
Volume 1, Summary, Chapter XX, p. 329; Census of Canada, 1941, Volume IX, Hous-
ing, Table 6b, p. 20; Census of Canada 1951, Volume III, Housing and Families,
Table 12, p. 12. Prices of new houses are used as surrogates for rents. These prices
are supplied by Dcv Khosla of Statistics Canada and they are from a so far unpublished
survey of house characteristics and house values. The surrogates are adequate if rents
are proportional to house prices.
In principle, a quality index could be devised along the lines followed in constructing
hedonic price indexes.I have instead constructed an index with arbitrarily chosen
weights and designed to be multiplied with the index of housing based on number of
rooms. The index gives a value of I to a house with running water, flush toilets and
installed bath and shower, and a value of 0.6 to a house of the same size with none of
these.
Table 2 as it stands is a condensation of a larger table in which quantities are pre-
sented for every available year from 1935 to 1968. The full table is available from the




























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































.622 Measurementand Issues in Consumption Analysis
all items of food consumption included in Table. 2. However, the list
of foods in Table 2 is not quite complete. It excludes salt, spices, and
I do not know how much else. To compensate for the missing items in
Table 2, I have assessed the share of food in the growth rate of Total
Consumption in the last row of the right-hand column of Table 1 by
weighting the estimated growth rate of food consumption by the value
share of food consumption in 1961 in the national accounts, rather than
by the corresponding value share derivable from Table 2. This pro-
cedure would yield the correct result if consumption of items of food
excluded from Table 2 grew at the same rate as consumption of the
items included in the table.
A much more important instance of missing data is that the quantity
of clothing is measured by shipments of domestic producers rather than
by shipments plus imports minus exports, because the data on quan-
tities exported and imported are only available for the final decade of
the series. My weighting procedure compensates for the missing data
on exports and imports if, and only if, the proportion between ship-
ments and consumption of clothing has remained constant over time.
As we have no quantity data on fuel and furniture, I assume the growth
rates of consumption of fuel and furniture to be the same as the
growth rate of consumption of the services of houses; the value of
housing in Table 1 includes fuel and furniture, but the quantity data
pertain to housing alone.
Missing data for particular years within a time series were inter-
polated or extrapolated; interpolated or extrapolated data are put in
parentheses to distinguish them from genuine quantity data.
(ii) The choice of the base year. The year 1961 was chosen as the
base year because it is the most recent base 'year in the Canadian na-
tional accounts and because Statistics Canada has a good deal of price
data for that year. Though it would be interesting to compare my meas-
ure of real consumption with one constructed from prices of an earlier
year, I have not done so because prices have proved difficult to obtain.
An attempt to measure the rate of growth of food consumption using
1935 prices, obtained for the most part from advertisements in news-
papers, showed that the change of base year had no appreciable effect.
The choice of the base year has a significant effect on the measure of
the growth rate of the quantity of purchased transport, because there
has been a substantial shift over time from trains and buses to air-
planes, and a gradual fall in the relative price of air transport and
surface transport.
(iii) Public and private consumption. The attempt to specify outputsH
H
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ofhealth and education gives rise to two interesting problems in pure
accounting. The first problem is one which is latent in the measure-
ment of real consumption by deflation, but which is brought into the
open when one measures consumption from quantity data. The issue
is simply that health and education are provided partly in the public
sector and partly in the private sector. Expenditure on health is not
looked upon as a unity in the national accounts, because the first and
fundamental division of expenditure in the accounts is between the
public and private sectors, and as it turns out in the Canadian accounts,
private expenditure on health and education is included in personal
consumption, and public expenditure on these items is included in
total government consumption but not presented separately any-
where in the accounts. One can discover from the accounts how much
private individuals spent on health and education in current dollars or
in 1961 dollars, but one cannot find out how much was spent in total
or whether society's total real consumption of these items is increas-
ing or not. For growth accounting, one needs statistics of gross
national expenditure subdivided in the first instance by commodities,
objects or purposes, rather than by agents, so that public and private
expenditure on the same or closely connected objects might be com-
bined. The need is especially acute when the dividing line between the
public and private sectors is changing over time. This information is
not now provided in the Canadian national accounts.
The second accounting problem concerns the distinctions between
consumption, investment, and intermediate products. It is a convention
in the national accounts that with certain exceptions which need not
concern us here, all public expenditure is counted as final product, and
any public expenditure that does not lead to the creation of tangible
capital is counted as public consumption. This Convention evolved at
a time when the main purpose of the accounts was to serve as a tool of
stabilization policy, and the convention is reasonable in that context.
The convention is less reasonable in the context of measuring eco-
nomic growth, for as has often been observed, a large part of what the
accounts classify as government consumption might be classified in-
stead as public cost of production. No one derives direct enjoyment
from the activity of the Ministry of National Revenue. The collecting
of taxes is not a consumption good. It is intermediate, and its contribu-
tion is as a prerequisite to the production of goods and services already
included in the accounts.
Avery crude classification by purpose of combined public and private
expenditure is presented as Table 3. The first column entitled "cost of624 Measurementand Issues in Consumption Analysis
TABLE 3
Expenditure by Purpose, 1961
(Millions of Dollars)
Consump-
Cost of Gross lion +
Produc-Consump-Invest- Gross
tion tion mentInvestment
(1) (2) (3) (4)











Miscellaneous consumption 4,059 4,059
Transport a 2,130
Purchase and use of
automobiles 1,138 1,137
Other (private) 208 417








Public expenditure 116 221
Education c 2,877












Cost of . Gross tion +
Produc-Consump-Invest- Gross
tion tion mentInvestment
. (1) (2) (3) (4)
Medicine" 2,159
Services of doctors, etc. 580 '
Hospital care (private) < 207 '
Drugs (private) ' 310 '















Public investment n.e.s. 342
Industrial Investment g 6,619





NOTE: Entries in column (1) refer only to costs of production borne by consumers or
by government and counted as final product in the official accounts.626 Measurementand issues in Consumption Analysis
Further Notes to Table 3. : •.
Exceptwhere stated otherwise, the data are from unpublished and preliminary esti-
mates by Statistics Canada of personal consumption expenditure and of capital forma-
tion in the public sector. The reader should be warned that my attempt to apportion
public expenditures among purposes is crude, that some items of expenditure may have
been overlooked, and that there may be some double counting.
'To convert transport to work from a final product to an intermediate product
one half of pnvate expenditure on automobiles and one third of other pnvate expendi
ture on transport are attributed to cost of production rather than consumption. Public
expenditure on road maintenance is counted as cost of production, a procedure con-
sistent with the treatment of maintenance and repair in the private sector. Ideally the
accounts should include as part of consumption an imputation for the services of roads. .. .5.
Publiccurrent expenditure on transport in Table 3 is the difference between total public
expenditure on transportation (1 088 million) as estimated in AConsolidation of Public
Finance Statistics /961 DBS68202 Table 2 and total gross capital formation on roads
and bridges
Public expenditure on communication is estimated from the source cited in a
one third is assumed to be the cost of production
Public current expenditure in education is the residual when private expenditure
(252 million) scholarships (12 million) current expenditures on research in universities
(65million)and capital formation in schools and universities (356 million) are deducted
from total expenditure (1 913 million) as estimated in Surveyof EducationalFinance
196! DBS 81 208 Table IExpenditure on research in universities is included else
where in Table 3.
. -•- .,•--.
. :.
Totalpublic expenditure on health is from A Consolidation of Public Finance Sia




IndustrialReseaich andDevelopment Expenditurein CanadaDBS 13 532 Table
2 of Section 4 Values for 1963 are reduced by 22 per cent for it has been estimated that
expenditures on research have been growing at 11 per cent a year
'Seenotea
"Total investment by firms less capital expenditures by firms on research (27 million
dollars)
productionincludes only those intermediate products (or what I
choose to call intermediate products) which are counted as final prod-
C
uctsin the accounts It is supposed that half of pnvate expenditure on
automobiles, one third of other transport, all pubhc expenditure on
transport, and all of defense andgeneral government," are costs of
production, in that they contnbute to welfare indirectly through the
intermediary of other goods and services Similarly, both current and
capital expenditures on research are counted as investment, because
benefits from these expenditures accrue in the future and not in the
current year. Health and education are not classified as cost of produc--
.- S
tion,or as consumption, or as investment exclusively, because they ..:
share attributes of all three categories. Education is net investment
- - S
whenit leads to an increase in the stock of human capital. Education is .'-.
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costof production (analogous to maintenance and repair of physical
capital) when it preserves the stock of human capital by replacing skills
of men who leave the labor force. Looked at from a different point of
view, education is consumption, like going to the movies or reading a
newspaper or hiring a baby-sitter. I have been conservative in adjusting
values of consumption in Tables 1 and 2 because I wished to em-
phasize the contrast between deflation and revaluation, and not ac-
counting problems per Se. No private expenditure was shifted from.
consumption to cost of production, but private consumption was en-
larged to include current public expenditure on health ahd education,
for the quantity series pertain to health and educatiorr as a whole.
(iv) Quality and quantity. This distinction is by no means absolute,
for the rate of quality change depends on what aspects of a good or
service one is able to, or chooses to, record as quantity data. The shift
over time from cereal consumption to meat consumption is quality
change if the quantity of food is measured in calorific equivalents but
not if cereals and meats are treated as separate goods. In Table 2, the
shift from cereals to meats is recorded as an increase in the quantity of
food consumed, but any improvement over time in the processing of
food is unaccounted for in the quantity data and thereby assessed as
part of quality change.
The available data on education would seem to permit us to measure
the quantity of education either as numbers of students or as numbers
of teachers and other inputs to the educational process. In conformity
with its general procedure for expressing services in real terms, the
national deflate the value of education by a price index of
inputs. We have chosen instead to measure the quantity of education
by the number of students, subdivided into primary, secondary, under-
graduate, and graduate, and evaluated at the cost per student in 1961
dollars inclusive of earnings forgone. Numbers of students has the
advantage as a quantity indicator that it is an aspect of output rather
than input, but it has the disadvantage that it fails to account for im-
provements in the quality of education resulting from changes in
student-teacher ratios. Neither measure of the quantity of education
captures the really important quality change manifested in the ex-
pansion of knowledge over time. Since we have no data on the output
of health comparable to numbers of students as measures of the output
of education, we follow the accounts in assessing output by input. The
quantity index, of health contains four items: numbers of doctors,
numbers of dentists, numbers of graduate nurses in hospitals, and
numbers of hospital beds. Services of doctors and dentists are evaluatedat their gross incomes. Graduate nurses in hospitals and numbers
of hospital beds are together considered as surrogates for all other
aspects of medicine, including drugs and services of medical equip-
ment. Nurses' services are evaluated in Table 2 at a price substantially
higher than the nurse's wage, and the value of the services of hospital
beds is measured as the difference between total expenditure on
medicine and estimated expenditure on doctors, dentists, and nurses.
This measure of real consumption of medicine has little to recom-
mend it other than the availability of data. But it is important to•
recognize that the problem of choosing measures of real output of
health and education is not circumvented when real consumption is
measured by deflation, for difficulties inherent in the choice of quanti-
ties are also inherent in the choice of a price index, and a true price
index cannot be constructed unless one can specify exactly what it is
that is being priced. The quantity indexes of health and education in
Table 2 may not be much worse than corresponding quantity indexes
implicit in the Canadian national accounts.
Housing is the one category for which I have adjusted original quan-
tity data for what might be called quality change. The original data are
numbers of dwellings subdivided according to numbers of rooms and
evaluated according to the purchase price of dwellings in 1961, on the
assumption that house rents are proportional to house prices. This
time series of the quantity of housing is then adjusted for the percentage
of dwellings with running water, flush toilets, baths, and showers to
obtain the series used in measuring real consumption in Table 1. It is
significant that the rate of quality change, the difference between real
consumption assessed by deflation and real consumption assessed by
revaluation, is much higher for housing than for any other category.
This may be genuine quality change or it may be the outcome of errors
of measurement in one or both of the time series.
(v) Stocks and flows. Ideally, real consumption should be a flow of
services, and the increase over the year in the stock of consumer dura-
bles should be counted as investment. Housing is treated in this way in
the national accounts, for rent is counted as part of real consumption
and the purchase of new houses is counted as investment. Purchases of
durables like automobiles, furniture, and appliances are counted as
consumption rather than as investment, and no attempt is made to
impute values of the services of these items. In measuring the quantity
of services of automobiles, we assume that the flow is proportional to
the stock, but we follow the national accounts in treating purchases of
appliances as consumption, and in not imputing for services of the







..... . . ... . .
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stock.In connection with its forecasting models, the Bank of Canada
has attempted to revise the measures of consumption and investment
in Canada by treating the purchase of consumer durables as invest-
ment.
A COMPARISON BETWEEN THE TWO MEASURES
OF REAL CONSUMPTION
The principal result of my calculations, as shown on the bottom line of
Table 1, is that the rate of growth of real consumption per head is a full
percentage point less when measured by revaluation of quantity data
than when measured by deflation, 1.8 per cent per year as against 2.8
per cent per year in the national accounts. Part of the 1.0 per cent dif-
ference is undoubtedly quality change, part is due to conceptual differ-
ences between the series, and part is due to errors of measurement.
Though we cannot apportion the 1.0 per cent among these factors,
some insight can be obtained from the time series of quality change at
the end of Table 2 and in the accompanying charts. A substantial im-
provement in the quality of food has been concentrated in the period
prior to the end of World War II. Quality change ceased abruptly in
1947, and since then the deflated and revalued time series of real con-
sumption have grown at about the same rate. I would be inclined to
speculate that the apparent quality change before and during World
War II is spurious, and that the revalued series is a fair representation
of what should have been measured in the deflated series. The food
series is the best of the quantity series. The coverage is detailed and
comprehensive. The choice of 1961 as a base year does not seem to
make much difference to the growth of the series; in fact, contrary to
expectation, a very crude attempt to weight quantities at 1935 prices
actually lowered the overall rate of growth. There may have been some
improvement in the processing of food prior to World War II, but it is
hard to see why the improvement should have been greater before the
war than afterwards, considering that the introduction of frozen food
occurred in the latter period. Tobacco and alcohol show a very rapid
rise in quality between 1940 and 1945, and one cannot help suspecting
that these quality changes are spurious too. On the other hand, the
obviously spurious zigzags in the alcohol quality series prior to the war
are transmitted from the quantity series, where they probably reflect
my failure to adjust for changes in inventory. The rate of growth of
quality of housing seems high, but it may be that there was a steady
improvement Over and above the qualities already incorporated into
the quantity index. Part of the growth of the quality of housing is a630 Measurementand Issues in Consumption Analysis
consequence of the gradual movement of people from farms and small
towns, where housing is cheap, to the city, where housing is dear. This
shift is counted as an increase in real consumption of housing in the
deflated series but not in the revalued series. One can have very little
confidence in the quality index of clothing because the coverage of the
revalued series is incomplete. The quality indexes in medicine and
education are almost meaningless, because the deflated series refer to
private expenditure and the revalued series refer to total —publicand
private—expenditure. The bump in 1961 in the deflated and quality
series is a consequence of a reclassification of certain hospital expendi-
tures from the private to the public sector.
The very rapid growth of quality of purchased transport is implausi-
ble, but it is difficult to compare the accuracy of the deflated series and
revalued series because of some very serious index number problems
that arise in any attempt to construct real series in this category. From
1935 to 1968, air transport increased rapidly while urban transport,
rail transport, and bus transport all declined. A crude attempt to re-
weight the time series of the components of the index of purchased
transport at 1947 prices increased the rate of growth of the revalued
series but not nearly enough to account for the growth in quality. Ex-
cept for the war years, the deflated series and the revalued series for
automobile services grew at about the same rate, so that the overall
growth of the quality series is negligible. The apparent decline in quality
of automobile services during the war is a consequence of our decision
to measure the flow of automobile services by the stock of cars. The
corresponding series in the national accounts includes purchases of
new cars as well as operating expenses. During the war, the flow of new
cars was cut off and gasoline consumption was reduced sharply, but the
decline in the stock of cars was only moderate by comparison. The
surprising feature of the automobile chart is that improvements com-
monly believed to have taken place in the quality of automobiles —
improvementssuch as the automatic clutch, larger engines, and safety
features —arenot reflected in the quality series. It should perhaps be
stressed that the quality series in automobiles, as in every other cate-
gory of expenditure, is strictly a relation between the two quantity
series. A genuine quality change not reflected in the time series of real
consumption assessed by deflation would be excluded from our quality
series as well.
Though the task of data collection in preparing this paper was con-
siderable, the work itself is no more than a pilot study designed to
elucidate the relation between indexes of real. consumption, and to
•
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illustratein a very rough way the orders of magnitude of their growth
rates. I doubt whether a really good set of quantity data will emerge
until Statistics Canada takes a hand in creating it and makes an effort
to attach quantity series to as many as possible of the items in the
accounts.
[Appendix figures begin on the following page.]Index (1961= 100)
632 Measurementand Issues in Consumption Analysis .
APPENDIXGRAPHS OF REAL CONSUMPTION AND
QUALITY CHANGE :
FIGURE 1
Total ConsumptionMeasuring Real Consumption from Quantity Data 633
FIGURE2
Food
Index (1961=100) Index (1961=100)
—.4Index (1961=100)
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FIGURE .3
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FIGURE8
Purchased Transport
Index (1961 = 100) Index (1961=100)
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FIGURE10
Communication
Index (1961=100) Index (1961=100)Index (1961
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FIGURE 11
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Comments on "Measuring Real Consumption
from Quantity Data, Canada 1935—1968"
MARGARET G. REID
UNIVERSITY OF CHICAGO
DAN USHER is to be commended for the attention he has given to
the shortcomings of data available for estimating secular change of
total quantity of consumption. His review of them provides a useful
introduction to prospective users of annual estimates of national con-
sumption expenditures. At the same time, it seems likely to assure
agreement with his doubts "whether a really good set of quantity data
[for Canada] will emerge until Statistics Canada takes a hand in creat-
ing it and makes an effort to attach quantity series to as many as pos-
sible of the items in the accounts" (p. 63 1).
The estimates presented are likely to stimulate discussion along
several lines. My comments will deal with a few of these. I must at the
outset confess that I have only limited knowledge of the national
accounts of Canada and my knowledge of the construction of corre-
sponding accounts of the United States is far from complete. I am a
user of consumption data, not a compiler, and am more acquainted
with their imperfections than with techniques for their improvement.
Usher's discussion does, however, deal more with their imperfection
than with improvement.
The title of this paper refers to measuring real consumption from
quantity data. Indexes of "quality" of categories of consumption and
of "total" consumption are, however, presented and receive con-
siderable discussion. These represent change of price-deflated con-
sumption expenditures not, explained by the quantity indexes
oped. Quality indexes, thus, are subject to the errors of the expendi-
ture series, of the price indexes used to deflate them, and of the
estimated quantity indexes. Usher notes that the elimination of the
quality change from the price index is still a matter of considerable
concern. This is only one of the biases affecting the measures pre-
-1
:11.•.. .,. .
644 Measurement and Issues in Consumption Analysis
sented that are relevant to their interpretation. How is a quality index
to be interpreted that aggregates addition to expenditures due to "fac-
tory preparation of TV dinners, cloth for tea bags, tin for cans, ice for
freezing, paper for packaging, or labor cost of washing, peeling, grind-
ing, or mashing food before it enters the home" (p. 590).Therewill,
however, be agreement with Usher that "One would like to know what
proportion of the 1.4 per cent increase is food and what proportion
is paper and tin. On this matter, the accounts are silent. The increase
might be food, packaging, or any combination of the two" (p. 590).
Theaccounts are likely to remain silent until the quantity index is
derived from characteristics of food that identify the marketing
services utilized.
Stimulus for improvement of estimates of quantity of products
consumed will come from an awareness of their contribution to knowl-
edge of demand and welfare. improvement of many series of quantity
of products and their prices seems likely. There seems less reason to
expect an increase in demand for quantity indexes of broad categories
or products. Presently, demand appears to be for less, rather than
more, aggregated quantity series.
Usher seems to regard quantity indexes of the type he describes as
being more indicative of welfare than are price-deflated expenditures,
because they fit better with the social indicators of justice, equality,
education, health, and other "noneconomic" indicators of welfare.
His discussion presents meager support for this argument. It leaves
untouched the matter of what we would have to know about the asso-
ciation between average and distributive change. Surveys of food
consumption and dietary adequacy do make such a contribution.
Aspects of food consumption associated with adequacy of diets are,
however, represented more by Usher's indexes of quality than quan-
tity.
He notes, for example (p. 589), that price-deflated expenditures for
food per head show an increase of consumption of 50percent between
1939 and 1968. He inquires whether we can infer that Canadians are
eating more or better food in 1968 than in 1935. His answer is that
"nothing in the national accounts indicates,, or is intended to indicate,
whether consumption is evenly distributed; but one may ask whether
all Canadians would have adequate diets if consumption were evenly
distributed." He continues to point out that to all of these questions the
answer is the same. "We do not know and cannot find out, even when
examining the primary data that enter into the construction of the.1
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national accounts." Information on consumption is, however, not
limited to the national accounts.
Usher's quantity index of food shows an increase of about 20 per
cent between 1939 and 1968. He does not dwell on its relevance to the
quality of diets but does note that the quantity index of food excludes
the additional cost of out-of-season fruits and vegetables, prices of
which tend to be relatively high, and also the cost of chemical enrich-
ment of foods, much of which was of flour, bread, and milk. Consump-
tion of out-of-season fruits and vegetables tended to increase the con-
sumption of vitamin C, and the chemical enrichment of flour and bread
added appreciably to the consumption of iron and the B vitamins,
nutrients below recommended allowances in many diets, as indicated
by dietary surveys of the United States of the mid-thirties. The effect
of enrichment is apparent in average consumption of nutrients added
to flour and bread, products of greater quantity in low- than high-cost
diets. This enrichment by itself seems likely to have had little effect
on the quantity of flour and bread consumed, its percentage addition
to cost was small, its effect on flavor and texture of products insignifi-
cant, and mandatory enrichment restricted consumer choice. Between
1935 and 1968 per capita consumption of the chemical nutrients added
to flour and bread increased about 30 per cent (statistics of the U.S.
Department of Agriculture); and dietary surveys of the mid-fifties
indicated an appreciable increase in the proportion of adequate diets,
in spite of a decrease in the consumption of flour-bearing enriched
foods. A weighted index of nutrients per capita of the national food
supply would have greater relevance to welfare than a quantity index
of foods. Knowledge of this relevance would, however, be increased
by information provided by surveys on the distribution of foods and
their nutrients among consumers.
Indexes of average consumption, no matter how perfected, will not
contribute to knowledge of distributive change unless they are supple-
mented by microdata that reveal the conditions that generate it, and
that can be shown to be associated with average consumption. We are
very far from knowledge of this type.
Much of the discussion of this paper implies that the quantity in-
dexes describe real consumption. There is surely need for more speci-
ficity of terms for the analysis of consumption. Precise thinking and
measurement call for precise concepts. To consumers, quality is a
component of real consumption. Usher notes that quantity of products,
such as number of units, may be substitutes for less or more units,646 Measurement and Issues in Consumption Analysis
depending on the combination of their characteristics. His quantity
indexes will thus be biased by change in such substitution. The theory
of consumption of characteristics of products developed by Lancaster
provides a frame of reference for interpretation of real consumption. :
Usher recognizes this, and his indexes of quantity of housing and
education identified some of their chajactenstics Their identification
is, however, very crude compared to that of many cross-section studies
of housing and education Such investigations may provide better
identification of characteristics of housing and education in time series
to come
Broad categories of products, such as food, clothing, and others,
differ greatly in the extent to which their quantity indexes represent a
constant mix of characteristics. This mix is more homogeneous for
:
foodthan for transportation, appliances, and clothing, or for housing
and education, for which some identification of characteristics was
made Increase of consumption with income is chiefly a substitution
of a product of higher for one of lower quality A quantity index is
homogeneous in characteristics if these are identified by the items
priced, or if their mix in the items priced changes little Many of the
food items of Usher's series identify the substitution associated with
increase of income, and for others, little change occurred in the mix
of characteristics Meats, such as beef and pork and lamb, include a
wide range of qualities, but their joint production ensures little change : :•.
inthe mix of characteristicsthe ratio of sirloin steak to pot roasts
tends to be stable
An important aspect of real consumption has been overlooked by
Usher, namely, the contribution to real consumption of the household
economy The distribution of productive resources between the
household and the market has been changing How is this change to
be represented9 That increase of food expenditures due to increase of
processing, including TV dinners, represents an increase in the quality
of food seems likely to be doubted by many persons, even when they
agree that a shift of the provision of meals from the household to the
market has occurred Many other substitutions of productive resources
between the household and market economies have occurred and
further shifts seem likely. Increase of women in the labor force has
been, and seems likely to continue to be, a powerful stimulus
Price-deflatedexpendituresaccuratelymeasured shouldyield
indexes of change in real consumption identical to the quantity-
weighted consumption of the products represented Usher reported no647
such correspondence. Conditions contributing to their disparity are
many. Some are more easily corrected than others. Greater corre-
spondence of the two series will come from improvement in the esti-
mates of deflated expenditures or in those of the quantity of con-
sumption they represent. At best, many questions raised by Usher
will remain unanswered. A balance may best be achieved by improve-
ment of price-deflated series of consumption expenditures, and supple-
mentary estimates of interactions between the money and household
economies, and of welfare series of average and distributive change.
The Conference on Household
THE hallways of this conference room seem to have been haunted by
an uninvited guest, one bearing the insignia: tastes, value systems.
I do not mean to say, of course, that value systems have been entirely
excluded in the sense of being locked into the cetens paribus attic.
Indeed, this is not at all typical of recent work in consumer econom-
ics. Direct consideration has been given to the values implicit in
attention to permanent income and to wealth. These are primarily
economic. But even psychosocial values have been recognized as
influencing spending. The relative-income hypothesis is a case in
point, in which community standards are recognized; this notion of a
social norm is likewise implicit in regional and national differentiation
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